Differences in effects of isoflurane and enflurane on splanchnic oxygenation and hepatic metabolism in the pig.
The effects of end-tidal concentrations of 1.45% isoflurane and 2.12% enflurane on splanchnic blood flow (electromagnetic flow probes), oxygen (O2) extraction and surface PO2 (Clark-type electrode), and hepatic metabolism (organic acids) were compared in an animal model relevant to humans. Eighteen laparotomized, ventilated pigs, anesthetized and paralyzed with ketamine/flunitrazepam and pancuronium, were studied. Enflurane caused significantly (P less than 0.05) greater decreases in mean arterial pressure, cardiac output, and superior mesenteric arterial, portal, and total hepatic blood flows. In addition, hepatic arterial blood flow decreased during enflurane administration but increased markedly (40%) during isoflurane administration. However, mean surface PO2 of liver and small intestine decreased to similar degrees (20%) during isoflurane and enflurane. Summary histograms of surface PO2 values were leftward shifted but did not show O2 values in the hypoxic range (0-5 mm Hg). Except for a decrease in hepatic lactate uptake during enflurane, there were no changes in either hepatic uptake or release of organic acids during anesthesia with either agent. These data show that splanchnic O2 supply is better maintained during isoflurane than during enflurane. Although this was not reflected in differences in tissue oxygenation and metabolism, decreased portal and hepatic venous O2 contents during enflurane indicate that an increase in preportal and hepatic oxygen extraction was necessary to preserve tissue oxygenation.